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(57) ABSTRACT

A method and apparatus are disclosed for reducing signaling
overhead 1n a wireless communication network. In one
embodiment, the method 1s implemented in a UE. The
method includes recerving a first indication from a network
node to tell the UE to remember, after the UE enters
RRC_IDLE, a first configuration which 1s currently used
while the UE 1s in RRC CONNECTED. The method also
includes keeping the first configuration upon leaving RRC-
_CONNECTED. The method further includes releasing the
first configuration when the UE connects to a RAT different
from where the first indication was recerved.
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METHOD AND APPARATUS FOR
REDUCING SIGNALING OVERHEAD IN A
WIRELESS COMMUNICATION NETWORK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/941,974, filed Jul. 15, 2013, which claims

the benefit of U.S. Provisional Patent Application Ser. No.
61/672,429, filed on Jul. 17, 2012, the entire disclosure of

which 1s incorporated herein by reference.

FIELD

This disclosure generally relates to wireless communica-
tion networks, and more particularly, to a method and

apparatus for reducing signaling overhead 1n a wireless
communication network.

BACKGROUND

With the rapid rise in demand for communication of large
amounts of data to and from mobile communication devices,
traditional mobile voice communication networks are evolv-
ing into networks that communicate with Internet Protocol
(IP) data packets. Such IP data packet communication can
provide users of mobile communication devices with voice
over IP, multimedia, multicast and on-demand communica-
tion services.

An exemplary network structure for which standardiza-
tion 1s currently taking place 1s an Evolved Universal
Terrestrial Radio Access Network (E-UTRAN). The
E-UTRAN system can provide high data throughput 1n order
to realize the above-noted voice over IP and multimedia
services. The E-UTRAN system’s standardization work 1s
currently being performed by the 3GPP standards organiza-
tion. Accordingly, changes to the current body of 3GPP

standard are currently being submitted and considered to
evolve and finalize the 3GPP standard.

SUMMARY

A method and apparatus are disclosed for reducing sig-
naling overhead in a wireless communication network. In
one embodiment, the method 1s implemented 1n a UE (User
Equipment). The method includes recerving a first indication
from a network node to tell the UE to remember, after the
UE enters RRC_IDLE, a first configuration which 1s cur-
rently used while the UE 1s in RRC_CONNECTED. The
method also includes keeping the first configuration upon
leaving RRC_CONNECTED. The method further includes
releasing the first configuration when the UE connects to a
Radio Access Technology (RAT) different from where the

first indication was received.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 shows a diagram of a wireless communication
system according to one exemplary embodiment.

FIG. 2 1s a block diagram of a transmitter system (also
known as access network) and a receiver system (also
known as user equipment or UE) according to one exem-
plary embodiment.

FIG. 3 1s a functional block diagram of a communication
system according to one exemplary embodiment.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 4 1s a functional block diagram of the program code
of FIG. 3 according to one exemplary embodiment.

FIG. 5 1s a histogram illustrating traiflic amount for
different devices according to one exemplary embodiment.

FIG. 6 1s a message sequence chart of a RRC (Radio
Resource Control) procedure according to one exemplary
embodiment.

FIGS. 7, 8 and 9 are tflow charts according to exemplary
embodiments.

DETAILED DESCRIPTION

The exemplary wireless communication systems and
devices described below employ a wireless communication
system, supporting a broadcast service. Wireless communi-
cation systems are widely deployed to provide various types
of communication such as voice, data, and so on. These
systems may be based on code division multiple access
(CDMA), time division multiple access (TDMA), orthogo-
nal frequency division multiple access (OFDMA), 3GPP
LTE (Long Term Evolution) wireless access, 3GPP LTE-A
or LTE-Advanced (Long Term Evolution Advanced),
3GPP2 UMB (Ultra Mobile Broadband), WiMax, or some
other modulation techmiques.

In particular, the exemplary wireless communication sys-
tems devices described below may be designed to support
one or more standards such as the standard oflered by a
consortium named ‘“3rd Generation Partnership Project”
referred to herein as 3GPP, including Document Nos. RWS-
120050, “L.G3’s view on evolution of LTE 1n Release 12 and
beyond”, LG; RWS-120014, “Towards LTE RAN Evolu-
tion”, Alcatel-Lucent; RWS-120003, “Views on Rel-12”,
Ericsson; RWS-120006, “Views on Rel-12 and onwards for
LTE and UMTS”, Huawei; RWS-120011, “Where to
improve Rel-12 and beyond: Promising technologies”
NEC; TS 36.331 V11.0.0, “E-UTRA RRC protocol speci-
fication (Release 11)”; and 3GPP TS 33.401 V11.4.0, “3GPP
System Architecture Evolution (SAE); Security architec-
ture”. The standards and documents listed above are hereby
expressly incorporated herein.

FIG. 1 shows a multiple access wireless communication
system according to one embodiment of the invention. An
access network 100 (AN) includes multiple antenna groups,
one mncluding 104 and 106, another including 108 and 110,
and an additional including 112 and 114. In FIG. 1, only two
antennas are shown for each antenna group, however, more
or fewer antennas may be utilized for each antenna group.
Access terminal 116 (AT) 1s in communication with anten-
nas 112 and 114, where antennas 112 and 114 transmait
information to access terminal 116 over forward link 120
and receive information from access terminal 116 over
reverse link 118. Access terminal (A1) 122 1s in communi-
cation with antennas 106 and 108, where antennas 106 and
108 transmit mmformation to access terminal (AT) 122 over

forward link 126 and receive information from access ter-
minal (AT) 122 over reverse link 124. In a FDD system,

communication links 118, 120, 124 and 126 may use dii-
ferent frequency for communication. For example, forward
link 120 may use a different frequency then that used by
reverse link 118.

Each group of antennas and/or the area in which they are
designed to communicate 1s often referred to as a sector of
the access network. In the embodiment, antenna groups each
are designed to communicate to access terminals 1n a sector
of the areas covered by access network 100.

In communication over forward links 120 and 126, the
transmitting antennas of access network 100 may utilize
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beamforming 1n order to improve the signal-to-noise ratio of
torward links for the diflerent access terminals 116 and 122.
Also, an access network using beamiforming to transmit to
access terminals scattered randomly through 1ts coverage
causes less interference to access terminals in neighboring
cells than an access network transmitting through a single
antenna to all 1ts access terminals.

An access network (AN) may be a fixed station or base
station used for communicating with the terminals and may
also be referred to as an access point, a Node B, a base
station, an enhanced base station, an eNodeB, or some other
terminology. An access terminal (ATl) may also be called
user equipment (UE), a wireless communication device,
terminal, access terminal or some other terminology.

FIG. 2 1s a simplified block diagram of an embodiment of
a transmitter system 210 (also known as the access network)
and a recerver system 250 (also known as access terminal
(A1) or user equipment (UE)) 1n a MIMO system 200. At the
transmitter system 210, traflic data for a number of data

streams 1s provided from a data source 212 to a transmit
(TX) data processor 214.

In one embodiment, each data stream 1s transmitted over
a respective transmit antenna. TX data processor 214 for-
mats, codes, and interleaves the tratlic data for each data
stream based on a particular coding scheme selected for that
data stream to provide coded data.

The coded data for each data stream may be multiplexed
with pilot data using OFDM techniques. The pilot data 1s
typically a known data pattern that 1s processed in a known
manner and may be used at the recerver system to estimate
the channel response. The multiplexed pilot and coded data
for each data stream 1s then modulated (1.e., symbol mapped)
based on a particular modulation scheme (e.g., BPSK,
QPSK, M-PSK, or M-QAM) selected for that data stream to
provide modulation symbols. The data rate, coding, and
modulation for each data stream may be determined by
instructions performed by processor 230.

The modulation symbols for all data streams are then
provided to a TX MIMO processor 220, which may further
process the modulation symbols (e.g., for OFDM). TX
MIMO processor 220 then provides N.- modulation symbol
streams to N transmitters (TMTR) 222a through 222¢. In
certain embodlments TX MIMO processor 220 applies
beamforming weights to the symbols of the data streams and
to the antenna from which the symbol i1s being transmitted.

Each transmitter 222 receives and processes a respective
symbol stream to provide one or more analog signals, and
turther conditions (e.g., amplifies, filters, and upconverts)
the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. N~ modulated signals
from transmitters 222a through 222¢ are then transmitted
from N antennas 224a through 224z, respectively.

At receiver system 250, the transmitted modulated signals
are recetved by N, antennas 2352a through 2352y and the
received signal from each antenna 2352 i1s provided to a
respective receiver (RCVR) 254a through 254r. Each
receiver 254 conditions (e.g., filters, amplifies, and down-
converts) a respective receirved signal, digitizes the condi-
tioned signal to provide samples, and further processes the
samples to provide a corresponding “received” symbol
stream.

An RX data processor 260 then receives and processes the
N, recetved symbol streams from N, receivers 254 based on
a particular receiver processing techmque to provide N
“detected” symbol streams. The RX data processor 260 then
demodulates, deinterleaves, and decodes each detected sym-
bol stream to recover the traftic data for the data stream. The
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processing by RX data processor 260 1s complementary to
that performed by TX MIMO processor 220 and TX data
processor 214 at transmitter system 210.

A processor 270 periodically determines which pre-cod-
ing matrix to use (discussed below). Processor 270 formu-
lates a reverse link message comprising a matrix index
portion and a rank value portion.

The reverse link message may comprise various types of
information regarding the communication link and/or the
received data stream. .

The reverse link message i1s then
processed by a TX data processor 238, which also receives
tratlic data for a number of data streams {from a data source
236, modulated by a modulator 280, conditioned by trans-
mitters 254a through 2547, and transmitted back to trans-
mitter system 210.

At transmitter system 210, the modulated signals from
receiver system 250 are received by antennas 224, condi-
tioned by receivers 222, demodulated by a demodulator 240,
and processed by a RX data processor 242 to extract the
reserve link message transmitted by the receiver system 250.
Processor 230 then determines which pre-coding matrix to
use for determining the beamforming weights then processes
the extracted message.

Turning to FIG. 3, this figure shows an alternative sim-
plified functional block diagram of a communication device
according to one embodiment of the invention. As shown 1n
FI1G. 3, the communication device 300 in a wireless com-
munication system can be utilized for realizing the UEs (or
ATs) 116 and 122 in FIG. 1, and the wireless communica-
tions system 1s preferably the L'TE system. The communi-
cation device 300 may include an mput device 302, an
output device 304, a control circuit 306, a central processing
unit (CPU) 308, a memory 310, a program code 312, and a
transceiver 314. The control circuit 306 executes the pro-
gram code 312 1n the memory 310 through the CPU 308,
thereby controlling an operation of the communications
device 300. The commumications device 300 can receive
signals mput by a user through the input device 302, such as
a keyboard or keypad, and can output images and sounds
through the output device 304, such as a monitor or speak-
ers. The transceiver 314 1s used to receive and transmit
wireless signals, delivering received signals to the control
circuit 306, and outputting signals generated by the control
circuit 306 wirelessly.

FIG. 4 15 a simplified block diagram of the program code
312 shown 1n FIG. 3 in accordance with one embodiment of
the mvention. In this embodiment, the program code 312
includes an application layer 400, a Layer 3 portion 402, and
a Layer 2 portion 404, and 1s coupled to a Layer 1 portion
406. The Layer 3 portion 402 generally performs radio
resource control. The Layer 2 portion 404 generally per-
forms link control. The Layer 1 portion 406 generally
performs physical connections.

FIG. 5 1s a histogram 3500 1llustrating tratlic amount for
difference devices 1 accordance with one exemplary
embodiment. The histogram 500 can be found in 3GPP
RWS-120050. As 1illustrated 1n to FIG. 5, the number of
devices and trailic amount per device grows virtually expo-
nentially every year. Furthermore, it 1s pointed out 1n 3GPP
RWS-120014 that in 2020, there would be 20 billion M2M
devices where 500% M2M (Machine To Machine) traflic
would be increased and 83% of M2M revenue would be
generated from value-added services. In addition, as dis-
cussed 1 3GPP RWS-120003, 1t 1s expected that in the
tuture, there would be a wide range of applications with very
different requirements using machine type communication
(MTC), such as consumer electronics, smart grid, surveil-
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lance, epayment, security, smart transportation, etc. Thus, 1t
1s mentioned that the following aspects are important to
improve MTC:

Low-cost devices

Reduced power consumption

Signaling load reductions

Furthermore, 3GPP RWS-120006 proposes several MTC

optimizations for Rel-12 as follows:

Eflicient support of large amount of MTC devices with

small data transmission

RRC signaling reduction

Eflicient physical layer resource usage (e.g. PDCCH/

PUCCH/SRS)

Low power consumption for MTC devices

Co-work with SA2 for MTC enhancements

In addition, as considered and discussed in 3GPP RWS-

120011, diverse data applications (DDA) have similar prob-
lems as MTC as follows:

In Rel-10 and Rel-11, enhancements for MTC and diverse
data applications have been mtroduced. Traflic/conges-
tion management based on application types 1s studied
for Rel-12.

However, RRC 1in RAN 1s still ineflicient in terms of
management overhead for applications with in-fre-

quent, small-volume packet traflic.
Therefore, 3GPP RWS-120011 proposes the following

optimizations for both MTC and DDA:

Reduced state and control plane overhead

Lower energy consumption

Better support for diverse data application

As seen, one consensus of different documents i1s to
improve MTC or DDA 1s to reduce signaling overhead. One
possible alternative to reduce signaling overhead 1s to keep
all UEs, which runs MTC or DDA for example, 1n
RRC_CONNECTED to reduce signaling used for transition
between RRC _IDLE and RRC CONNECTED. However,
due to the increasing number of devices year by year,
keeping all UEs in RRC_CONNECTED may not be easily
achieved 1n the future because of insuflicient capacity or
resources. Thus other alternatives to reduce signaling over-

head should also be considered.
As discussed 1n the current RRC specification (3GPP TS

36.331 V11.0.0), every time when a UE enters RRC_CO-
NNECTED from RRC_IDLE to transmit user plane data,
three procedures (including RRC connection establishment,
security mode command, and RRC connection reconfigura-
tion) are required to be performed following the order shown
in FIG. 6:

Steps 1-3: In general, the purpose of this procedure 1s to
establish an RRC connection. RRC connection estab-
lishment involves SRB1 establishment. The procedure
1s also used to transfer the initial NAS dedicated
information/message from the UE to E-UTRAN.

Steps 4-5: In general, the purpose of this procedure 1s to
activate AS security upon RRC connection establish-
ment.

Steps 6-7: In general, the purpose of this procedure 1s to
modily an RRC connection, such as to establish/
modity/release RBs, to perform handover, to setup/
modity/release measurements, to add/modify/release
SCells. As part of the procedure, NAS dedicated infor-
mation may be transferred from E-UTRAN to the UE.

For some types of MTC devices or for some specific types

of data applications, a UE performs state transition from an
idle state to a commected state just for the purpose of
transmitting a small amount of data. In such cases, the
amount of signaling caused by the RRC procedures 1s quite

10

15

20

25

30

35

40

45

50

55

60

65

6

significant compared with the amount of the transmitted user
data. If the RRC procedures required for transition from
RRC_IDLE to RRC_CONNECTED could be simplified, the
signaling overhead could be reduced.

For a stationary or low mobility UE runnming MTC or
DDA, the radio condition, required resources, and/or on-
going applications may not be changed frequently. As a
result, when the UE enters RRC_CONNECTED to transmit
data, the required RB (Radio Bearer) configuration for SRB
(Signaling Radio Bearer) and/or DRB (Data Radio Bearer),
MAC (Medium Access Control) configuration, physical
channel configuration, and/or measurement configuration
may be quite similar or (partially) the same.

Based on above, the general concept of the invention 1s to
re-use the configuration during last time a UE 1n RRC_CO-
NNECTED so that the previous configuration could be used
as the basis for delta signaling, or the whole procedure could
be omuitted.

If the UE’s previous configuration (which was applied
during last time the UE in RRC_CONNECTED) could be
reused, the configuration would not need to be signaled, and
thus the signaling overhead of the RRC connection recon-
figuration procedure could be reduced (for example, by
treating the configuration applied during last time as the
basis for delta signaling, or by even omitting the entire RRC
connection reconfiguration procedure). Furthermore, 1f
security key(s), such as K _,.» described 1n 3GPP TS 33.401
V11.4.0, and/or secunity algorithm(s) of a UE applied during
last time the UE 1n RRC_CONNECTED could be reused,
signaling overhead of the security mode command proce-
dure could be reduced or omitted altogether. As a result,
signaling overhead could be reduced by reusing previous
configuration when a specific UE enters RRC_CON-
NECTED from RRC_IDLE and by omitting the security
procedure and/or RRC connection reconfiguration proce-
dure.

One concern may be how to synchronize UE configura-
tion between the UE and network or eNB. Currently, as
discussed 1 3GPP TS 36.331 V11.0.0, S-TMSI (System
Architecture Evolution Temporary Mobile Station Identi-
fier) 1s mcluded 1n the RRCConnectionRequest message 11
the UE 1s registered 1n the TA of the current cell. The eNB
could store the previous UE configuration and could identity
the UE by the S-TMSI. As a result, there would be no
confliguration synchronization problem.

FIG. 7 1s a flow chart 700 in accordance with an exem-
plary embodiment. In step 705 of FIG. 7, an indication 1s
used to tell a UE whether or not to reuse a configuration
which was used during last time the UE was 1n RRC_CO-
NNECTED. The indication 1s transmitted by a network
node, such as eNB. The UE could use or apply the configu-
ration upon receiving the indication. The configuration
could be the configuration of the UE during the last or
previous time when the UE was in RRC_CONNECTED.
Furthermore, the configuration was not included 1n an RRC-
ConnectionSetup message. In one embodiment, the 1ndica-
tion could be included in an RRCConnectionSetup message.
Alternatively, the indication could be included 1n an RRC-
ConnectionReconfiguration message.

FIG. 8 1s a flow chart 800 in accordance with an exem-
plary embodiment. In step 805 of FIG. 8, an indication 1s
used to tell a UE to keep or retain a configuration which 1s
currently used after entering RRC_IDLE. The indication 1s
transmitted by a network node, such as eNB. After the UE
recerves the indication, the UE retains and does not release
or discard the configuration upon leaving RRC_CON-
NECTED. However, the configuration may be released or
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discarded 1n at least one of the following conditions: (1)
when a RRC connection re-establishment procedure 1s 1ni-
tiated or completed, (1) when the UE connects to a cell or
eNB or TA or RAT which 1s different from the cell or eNB
or TA or RAT where the indication was received, or (i11)
when the UE changes S-TMSI. In one embodiment, the
indication could be included 1n an RRCConnectionSetup
message. Alternatively, the indication could be included in
an RRCConnectionReconfiguration message or an RRCCo-
nnectionRelease message.

FIG. 9 1s a flow chart 900 1n accordance with an exem-
plary embodiment. In step 905 of FIG. 9, a UE could send
an 1ndication to indicate the UE’s preference of using a
configuration that was used during last time the UE was 1n
RRC_CONNECTED. The indication 1s received by a net-
work node, such as eNB. The UE stores the configuration
which was used during last time the UE was 1n RRC_CO-
NNECTED. In other words, the stored configuration could
be the configuration of the UE during the last time the UE
was 1n RRC_CONNECTED. In one embodiment, the indi-
cation could be included 1n an RRCConnectionRequest
message. Alternatively, the indication could be included in
an RRCConnectionSetupComplete message. In addition, the
location of the UE may be the same as the location last time
the UE 1n RRC_CONNECTED. Furthermore, the UE may
connect to an eNB or cell which 1s the same eNB or cell that
the UE connected to the UE during the last time the UE was
in RRC_CONNECTED. Also, the UE may enter RRC_CO-
NNECTED triggered by an application(s) which 1s the same
application(s) as last time triggering the UE entering
RRC_CONNECTED.

In one embodiment, the configuration can 1nclude at least
one of the following: (1) a security configuration, such as
security key, KeNB, ciphering algorithm, or integrity pro-
tection algorithm, (11) a measurement configuration, or (111)
a radio resource configuration, such as radio bearer configu-
ration for SRB or DRB, MAC configuration, or physical
channel configuration.

Referring back to FIGS. 3 and 4, 1n one embodiment, the
device 300 implements a network node (such as eNB) and
includes a program code 312 stored in memory 310. In one
embodiment, the CPU 308 could execute the program code
312 to transmit a first indication to a UE to tell the UE to
remember a configuration which 1s currently used after the
UE enters RRC IDLE. The CPU 308 could also execute the
program 312 to transmit a second indication to a UE to tell
the UE to use a configuration which was used during the last
time the UE was in RRC_CONNECTED. The CPU 308
could further execute the program 312 to receirve a third
indication from the UE to indicate that the UE wants to use

[ 1

the conﬁguratlon which was used during the last time the UE
was 1n RRC_CONNECTED. In addition, the CPU 308 can
execute the program code 312 to perform all of the above-
described actions and steps or others described herein.
Referring back to FIGS. 3 and 4, 1n an alternative embodi-
ment, the device 300 implements a UE and includes a
program code 312 stored in memory 310. In one embodi-
ment, the CPU 308 could execute the program code 312 (1)
to recerve a first indication from the network node to tell the
UE to remember a configuration which 1s currently used
alter the UE enters RRC_IDLE, and (11) to retain and not
release or discard the configuration upon leaving RRC_CO-
NNECTED. The CPU 308 could further execute the pro-
gram code 312 to receive a second indication from the
network node to tell the UE to use the configuration which
was used during the last time the UE was in RRC_CON:-
NECTED. The CPU 308 could also execute the program
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code 312 to transmit a third 1ndication to the network node
to indicate that the UE wants to use the configuration which
was used during the last time the UE was in RRC_CON:-
NECTED. In addition, the CPU 308 can execute the pro-
gram code 312 to perform all of the above-described actions
and steps or others described herein.

Various aspects ol the disclosure have been described
above. It should be apparent that the teachings herein may
be embodied in a wide variety of forms and that any specific
structure, function, or both being disclosed herein 1s merely
representative. Based on the teachings herein one skilled in
the art should appreciate that an aspect disclosed herein may
be implemented independently of any other aspects and that
two or more of these aspects may be combined 1n various
ways. For example, an apparatus may be implemented or a
method may be practiced using any number of the aspects
set forth herein. In addition, such an apparatus may be
implemented or such a method may be practiced using other
structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth
herein. As an example of some of the above concepts, in
some aspects concurrent channels may be established based
on pulse repetition frequencies. In some aspects concurrent
channels may be established based on pulse position or
oflsets. In some aspects concurrent channels may be estab-
lished based on time hopping sequences. In some aspects
concurrent channels may be established based on pulse
repetition frequencies, pulse positions or oflsets, and time
hopping sequences.

Those of skill 1n the art would understand that information
and signals may be represented using any of a variety of
different technologies and techmiques. For example, data,
instructions, commands, information, signals, bits, symbols,
and chips that may be referenced throughout the above
description may be represented by voltages, currents, elec-
tromagnetic waves, magnetic fields or particles, optical
fields or particles, or any combination thereof.

Those of skill would further appreciate that the various
illustrative logical blocks, modules, processors, means, cir-
cuits, and algorithm steps described in connection with the
aspects disclosed herein may be implemented as electronic
hardware (e.g., a digital implementation, an analog 1mple-
mentation, or a combination of the two, which may be
designed using source coding or some other technique),
vartous forms of program or design code incorporating
instructions (which may be referred to herein, for conve-
nience, as “soltware” or a “software module™), or combi-
nations of both. To clearly illustrate this interchangeability
of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described
above generally 1n terms of their functionality. Whether such
functionality 1s i1mplemented as hardware or software
depends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans may
implement the described functionality 1n varying ways for
cach particular application, but such implementation deci-
sions should not be interpreted as causing a departure from
the scope of the present disclosure.

In addition, the various illustrative logical blocks, mod-
ules, and circuits described in connection with the aspects
disclosed herein may be implemented within or performed
by an integrated circuit (“IC”), an access terminal, or an
access point. The IC may comprise a general purpose
processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components, elec-
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trical components, optical components, mechanical compo-
nents, or any combination thereof designed to perform the
functions described herein, and may execute codes or
instructions that reside within the IC, outside of the IC, or
both. A general purpose processor may be a microprocessor,
but in the alternative, the processor may be any conventional
processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of
computing devices, €.g., a combination of a DSP and a
microprocessor, a plurality ol microprocessors, one or more
microprocessors in conjunction with a DSP core, or any
other such configuration.

It 1s understood that any specific order or hierarchy of
steps 1 any disclosed process 1s an example of a sample
approach. Based upon design preferences, it 1s understood
that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the
present disclosure. The accompanying method claims pres-
ent elements of the various steps 1n a sample order, and are
not meant to be limited to the specific order or hierarchy
presented.

The steps of a method or algorithm described in connec-
tion with the aspects disclosed herein may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
(e.g., mcluding executable mstructions and related data) and
other data may reside 1n a data memory such as RAM
memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk,
a CD-ROM, or any other form of computer-readable storage
medium known 1n the art. A sample storage medium may be
coupled to a machine such as, for example, a computer/
processor (which may be referred to herein, for convenience,
as a “processor”’) such the processor can read mmformation
(e.g., code) from and write information to the storage
medium. A sample storage medium may be integral to the
processor. The processor and the storage medium may reside
in an ASIC. The ASIC may reside in user equipment. In the
alternative, the processor and the storage medium may
reside as discrete components 1n user equipment. Moreover,
1n some aspects any suitable computer-program product may
comprise a computer-readable medium comprising codes
relating to one or more of the aspects of the disclosure. In
some aspects a computer program product may comprise
packaging materials.

While the invention has been described in connection
with various aspects, 1t will be understood that the invention
1s capable of further modifications. This application 1is
intended to cover any variations, uses or adaptation of the
invention following, in general, the principles of the inven-
tion, and 1ncluding such departures from the present disclo-
sure as come within the known and customary practice
within the art to which the invention pertains.

What 1s claimed 1s:
1. A method implemented in a UE (User Equipment),
comprising:

receiving a first indication in a RRCConnectionRelease
message from a network node to tell the UE to remem-
ber, after the UE enters RRC_IDLE, a first configura-
tion which i1s currently used while the UE 1s in
RRC_CONNECTED;

keeping the first configuration upon leaving RRC_CON-
NECTED 1f the first indication has been received; and

releasing the first configuration when the UE connects to
a Radio Access Technology (RAT) different from

where the first indication was received.
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2. The method of claim 1, wherein the UE receives the
first configuration 1n a RRC Connection Reconfiguration
procedure.

3. The method of claim 1, wherein the UE releases the first
configuration upon leaving RRC_CONNECTED 1f the first
indication 1s not received.

4. The method of claim 1, further comprises:

releasing the first configuration at least when a Radio
Resource Control (RRC) connection re-establishment
procedure 1s mitiated or completed.

5. The method of claim 1, further comprises:

releasing the first configuration at least when the UE
connects to a cell, evolved Node B (eNB), or Tracking
Area (TA) which 1s different from where the first
indication was received.

6. The method of claim 1, turther comprises:

releasing the first configuration at least when the UE
changes System Architecture Evolution Temporary
Mobile Station Identifier (S-TMSI).

7. The method of claim 1, wherein the first configuration

includes at least a security configuration.
8. The method of claim 1, wherein the first configuration
includes at least a measurement configuration.
9. The method of claim 1, wherein the first configuration
includes at least a radio resource configuration.
10. AUE (User Equipment) in a wireless communications
system, the UE comprising:
a control circuit for realizing functions of the UE;
a central processing unit coupled to the control circuit for
executing a program code to operate the control circuit;
and
a memory coupled to the central processing umt for
storing the program code;
wherein the program code comprises:
receiving a first indication 1n a RRCConnectionRelease
message from a network node to tell the UE to
remember, alter the UE enters RRC IDLE, a first
configuration which 1s currently used while the UE 1s
in RRC_CONNECTED;

keeping the first configuration upon leaving RRC_CO-
NNECTED 1f the first indication has been received;
and

releasing the first configuration when the UE connects
to a Radio Access Technology (RAT) different from
where the first indication was received.

11. The UE of claim 10, further comprises:

releasing the first configuration at least when a Radio
Resource Control (RRC) connection re-establishment
procedure 1s mitiated or completed.

12. The UE of claim 10, further comprises:

releasing the first configuration at least when the UE
connects to a cell, evolved Node B (eNB), or Tracking
Area (TA) which 1s different from where the first
indication was received.

13. The UE of claim 10, further comprises:

releasing the first configuration at least when the UE
changes System Architecture Evolution Temporary
Mobile Station Identifier (S-TMSI).

14. The UE of claim 10, wherein the first configuration

includes at least a security configuration.

15. The UE of claim 10, wherein the first configuration
includes at least a measurement configuration.

16. The UE of claim 10, wherein the first configuration
includes at least a radio resource configuration.

17. The UE of claim 10, wherein the UE receives the first
configuration i a RRC Connection Reconfiguration proce-
dure.
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18. The UE of claim 10, wherein the UE releases the first

configuration upon leaving RRC_CONNECT

D 1f the first

indication 1s not received.
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